Quantification of linear ZO-1 staining: Z-stacks of ZO-1 staining from 10 random fields of view were acquired at each time point in Myo10 knockdown and control MDCK monolayers during calcium-switch. From the z-stacks, standard deviation z-projections of ZO-1 staining were generated in ImageJ. Linear ZO-1 was identified in ImageJ using a procedure of enhancing contrast, applying the find edges filter, and generating a binary mask. Punctate ZO-1 staining was filtered out using the despeckle function. Length of linear ZO-1 staining was measured in an automated fashion using the AnalyzeSkeleton ImageJ plugin (Arganda-Carreras et al., Microsc Res Tech 2010), thresholded for all line segments greater than 0.5 μm. Total ZO-1 length was calculated in Microsoft Excel, and statistical analysis was performed using GraphPad Prism 5. This automated method of identifying ZO-1 length was manually validated by hand-tracing total ZO-1 length.
Human Myo10 shRNA constructs were designed using siDESIGN Center (Dharmacon). Two siRNA constructs were made to target sequences in the motor domain of myosin-X (NM_012334): ggaaaggaattatcacata (bp 1236-1254) and aagtgcgaacggcaaaagaga (bp 4253-4273) . One non-specific construct was made: gatcgacttacgacgttat. Forward and reverse oligonucleotides were designed, produced and annealed. The vector pLentiLox 4.0 was digested with XhoI and HpaI. For lentivirus infection, HEK-293 cells (ATCC CRL-1573) were plated at 150x10 4 cells per 10 cm dish and grown in complete growth medium: DMEM with 10% fetal bovine serum, 100 units/ml penicillin/streptomycin. At 16-18 hours post-plating (day 1), FuGENE reagent (Qiagen), viral promoters pMDL-G/P-RRE, pRSV-REV, pCMV-VSVG, and pLL shRNA (pool of 2 Myo10 shRNAs or NS shRNA) were added to serum-free DMEM. After incubation for 30 minutes, the DNA and FuGENE were added to the HEK293 cells. The efficiency of transfection was evaluated by screening for GFP fluorescence after 36-48 hours (day 3), and the media was changed to Caco-2 complete growth medium. On day 4, Caco-2 cells were split and replated to ~25% confluency. On day 5, viral media was removed from HEK293 cells and transferred to a 15 ml conical tube. Viral media was spun down at 3500 rpm for 5 minutes. To infect the Caco-2 cells with the lentivirus, viral supernatant was added to the Caco-2 cells, and polybrene (Sigma) at 4 μg/ml was added to the media. Following 8 hour incubation, the viral media was aspirated, discarded and replaced with fresh Caco-2 complete growth medium. On day 7, the infected Caco-2 cells were split into T75 flasks. On day 9, infected cells were sorted by fluorescence activated cell sorting. Caco-2 cells selected for GFP were replated in 10 mm transwell filters at 5000 cells/well. Caco-2 cells were grown for two weeks, changing media every 2-3 days.
Caco-2 lentivirus Myo10 knockdown using antibiotic resistance: (Supplemental Figure S6 ; C and D) Myo10 shRNA (target sequence: ggaaaggaattatcacata) was cloned into the HpaI/XhoI sites of pLL 5.0 BSR (blasticidin resistance, no GFP), a gift from Dr. Alan Fanning. Myo10 shRNA and empty pLL5.0 were used to infect Caco-2 cells using the above protocol (A). Following infection, Caco-2 cells were grown in 5 μg/ml blasticidin (InvivoGen) to select for infected knockdown or control cells. Selected Caco-2 cells were replated in 10 mm transwell filters at 5000 cells/well. Caco-2 cells were grown for two weeks, removing blasticidin one week prior to the experiment.
Immunoprecipitations: MDCK cells were grown in 10 cm plates to confluence (4-6 days), and calcium switch was performed. At 2 or 4 hours after calcium re-addition, cells were washed once with PBS. 1 ml of RIPA buffer (150 mM NaCl, 50 mM Tris-HCl pH 8, 1% NP-40, 0.5% sodium deoxycholate, 0.1% SDS, 50 mM NaF, 10 mM Na 4 P 2 O, 0.2 mM sodium orthovanadate, protease inhibitor cocktail (Roche)) or Cadherin IP lysis buffer (150 mM NaCl, 25 mM Tri-HCl pH 7.4,1 mM EDTA, 1% NP-40, 0.25% sodium deoxycholate, 50 mM NaF, 10 mM Na 4 P 2 O, 0.2 mM sodium orthovanadate, protease inhibitor cocktail) was added to each plate. Cells were scraped into eppendorf tubes and incubated on ice for 30 minutes. Cell lysates were passed through a 27-gauge needle to shear DNA. Cell lysates were centrifuged at 13,000xg for 15 minutes at 4⁰C. Cell lysates were incubated with Myo10 (Sigma, HPA024223)/E-cadherin (BD Biosciences, 610181) antibody and Gammabind plus sepharose beads (GE Healthcare, Piscataway, NJ) for one hour at 4⁰C, rotating. For immunoprecipitations of endogenous Myo10 in mature MDCK cells, MDCK cells were grown on 10 cm plates for 6 days. Immunoprecipitation protocol follows as above. The lysis buffer contains 40 mM HEPES pH 7.4, 75 mM KCl, 1% Triton-X, 2 mM K-EGTA, 5 μM latrunculin B, 5 mM ATP, protease inhibitor cocktail. The lysate, beads and antibody were incubated for 4 hours at 4⁰C. For FLAG tag immunoprecipitation of GFP-Myo10, stable GFP-Myo10 cells were grown to confluence in 10 cm plates, and the lysis buffer contains 50 mM Tris-HCl (pH 7.4), 150 mM NaCl, 1% Triton-X, 2 mM MgCl2, 5 nM latrunculin B, 5 mM ATP, 4 mM DTT, protease inhibitor cocktail. Cells were washed with PBS and incubated in lysis buffer for 10 minutes on ice. Cell lysates were centrifuged for 13,000xg for 15 minutes at 4⁰C. anti-FLAG M2 agarose beads (Sigma, A2220) were incubated with the cell lysate for 30 minutes at 4⁰C. Elutions were collected using 200 μg/μl 3X FLAG peptide (Sigma, F4799; diluted in 50 mM Tris-HCl, 150 mM NaCl, pH 7.9).
MOVIE LEGEND
Movie 1. Dynamics of GFP-Myo10 in filopodia-like structures on the basal surface of a confluent layer of MDCK cells during junction assembly. TIRF microscopy was used to image the basal surface of MDCK cells during calcium-switch. Puncta of GFP-Myo10 at the tips of filopodia-like structures show dynamic extension and retraction throughout junction assembly, and are present on the basal surface before E-cadherin localizes to cell-cell contacts. MDCK cells are stably expressing GFP-Myo10 at near endogenous levels. Note that GFP-Myo10 puncta exhibit similar dynamics despite the cells having variable levels of GFP-Myo10 expression. The frame rate is 1 frame/4 minutes with an exposure time of 130 ms. TIRF imaging was performed on an Olympus IX81 inverted microscope with a 60X Apo N, NA 1.49 Oil lens. Images were captured on an ImagEM-1K cooled CCD camera (Hamamatsu). 488 nm laser line was used at 66.29⁰ incident angle and penetration depth of 110 nm. Temperature was maintained at 37⁰C and CO 2 was injected using a Bioptech closed chamber system (Bioptech, Butler, PA). Cells were plated on 35 mm Delta T dishes. Cells were calcium depleted overnight. To begin calcium-switch, 1.8 mM CaCl 2 was added to trigger junction formation. Metamorph software was used to acquire images, adjust contrast, scale images and build the movie. This movie was taken at 3.75 hrs after calcium addition, but similar Myo10 dynamics were observed prior to calcium addition and in mature monolayers. Scale bar = 35 μm.
